[The role of periodic changes in cyclase and protein kinase activity in the mechanism of the proliferative effect of ACTH].
A prolonged effect of ACTH on the state of adenylate and guanylate cyclase systems in the adrenal glands of experimental animals was investigated. It was found that in guinea pigs injected with ACTH (4 units daily for 1-50 days) the weight of adrenal glands and the DNA content in these organs increased 2.0-2.5-fold by the end of experiment; the increase in both values was stepwise. The corticosteroid level in the blood varied throughout the experiment: the changes in the DNA content in adrenals and in the corticosteroid content in the blood were oppositely directed. This was accompanied by cyclic changes in the basal and stimulated activities of adenylate and guanylate cyclases and proteinases in the adrenal glands occurring with a periodicity of 6-15 days. The activity peaks for cyclases and protein kinases preceded the rise in the DNA content in the adrenals. A clearcut correlation between the changes in the enzyme activity and the hormone dose was observed. The changes in the basal and stimulated activities of guanylate cyclase seem to be due to the control of cAMP level in the cell (stimulation of cGMP-dependent cAMP phosphodiesterase). Apparently, the periodic changes in the activity of cAMP-dependent protein kinases in the cytoplasmic and nuclear fractions and a relatively high activation of nuclear protein kinases (by 30-60%) in comparison of cytoplasmic ones (8-10%) are related to stimulation of DNA synthesis. It is concluded that the changes in the activity of cyclases and protein kinases play a role in the mechanism of proliferative effect of ACTH.